Introduction
Survivors of stroke continue to increase in number. This is particularly so in Japan, and a recent survey by the Ministry of Health and Welfare indicated that about 43% of patients aged 65 years or older who were institutionalized for at least six months had suffered a stroker1). And there is no doubt that we have to develop new methods or improve our traditional modalities in order to enable these patients to return to life in their own community. To carry out effective rehabilitation of stroke patients, we initially need to make an accurate evaluation of the level of impairment2 When evaluating the impairment of a stroke patient, the major items that need to be covered are listed in Table 1 .
The SIAS primarily involves single task assessment of various functions and rates the patient's performance on a scale (usually 0 to 5 or 0 to 3). The total SIAS score ranges from 0 (total impairment) to 76 (normal function).
1) Motor function, upper extremity The upper and lower extremities (U/E; L/E) are evaluated separately and proximal and distal function is also examined separately.
In the upper extremity, the kneemouth test is designed to evaluate proximal function and the finger test is used for distal function. If a patient is able to touch his contralateral knee with his affected hand and bring it back to his mouth, a score of 3 is given. A score of 5 indicates that the patient carries out the kneemouth test as smoothly as on the unaffected side. When the patient can only lift the hand to the level of the nipple, a score of 2 is given. If there is no muscle contraction noted in the biceps brachii, a score of 0 is given.
Individual finger movements are tested to assess distal function. If the patient can adequately flex and extend each digit, a score of 3 is given, while a score of 5 indicates normal coordination. A score of 2 means that the patient can move each finger, but is unable to extend and flex them completely. A score of 1 is given for gross finger flexion or mass movement, and 0 is assigned for a complete lack of voluntary finger movement.
2) Motor function, lower extremity In evaluating the lower extremities, proximal motor function is tested by hip flexion in the sitting position. A score of 5 indicates that the patient can flex the hip joint as smoothly as on the unaffected side. A score of 3 means the patient can flex the hip so that the foot is completely off the floor, while a score of 2 is given if the foot is barely lifted off the floor. A score of 0 means that no voluntary hip flexion is noted.
The knee extension test is also used to assess proximal motor function in the lower extremity. When the patient is able to extend the knee joint with normal strength and repetition, a score of 5 is given. When the knee joint can be extended against gravity and with some clumsiness, a score of 3 is assigned.
If the patient can contract the knee extensors and lift the heel off the floor but is unable to extend the Ankle dorsiflexion with the foot on the floor is examined to assess distal motor function. If the patient is able to dorsiflex the ankle and lift the front of the foot away from the floor, a score of 3 is given. A score of 5 means normal muscle strength and foot tap coordination.
If the tibialis anterior muscle shows no contraction, then the score is 0.
Score of 4, 2, are assigned for the intervening levels of ability.
When the patient is unable to sit up in a chair because of acute stroke or poor balance, we use manual muscle testing7) and estimate the functional score.
3) Tone
Muscle tone is evaluated by using both the deep tendon reflexes (DTR's) and the passive joint resistance of the upper and lower extremities. To assess muscle tone, a score of 0 is given when the tone is remarkably increased by passive motion.
If muscle tone is moderately increased, a score of 1 is given, and the same score applies when tone is diminished. A score of 2 indicates that muscle tone is only slightly increased, while a score of 3 means that the tone is normal.
4) Sensory function
Light touch sensation is checked on the palm of the hand and the dorsum of the foot. A score of 0 means anesthesia and a score of 3 is normal, with evaluation being based on the examiner's clinical judgement. To assess position sense, the index finger or thumb is used in the upper extremity and the great toe in the lower extremity. When no position change is detected by the patient after the maximum possible motion, a score of 0 is given. A score of 1 means that the patient recognizes movement of the digits but not the correct direction, even at maximal excursion. When the patient can correctly perceive the direction of a moderate excursion, the score is 2. A score of 3 means that the patient can correctly identify the direction of a slight movement.
5) Range of motion (ROM)
Since the shoulder and the ankle are the major joints which most readily develop contractures, these are the target joints to be examined. 
9) Aphasia
Both expression and comprehension are evaluated. A score of 0 means that the patient has total or global aphasia. If the patient is moderately or slightly aphasic, a score of 1 or 2 is respectively given. A score of 3 means that there is no evidence of aphasia.
10) Function of the unaffected side
The hemiplegic side is always compared with the unaffected side, so the presence or absence of impairment on this side must also be evaluated. Such impairment may be caused by physiological aging or a premorbid condition.
The strength of the quadriceps muscle of the lower extremity and the grip strength of the upper extremity are determined.
A score of 0 indicates severe quadriceps weakness for the patient's age (around antigravity strength). If the patient has moderate (grade 4 of the MMT score) or minimal quadriceps weakness, a score of 1 or 2 is respectively given. A score of 3 means normal strength.
Our preliminary study indicated that a normal grip strength is more than 25kg for both males and females. Therefore, if the grip strength is above this level in two trials, a score of 3 is given. A score of 2 means a strength of 10-25kg, and a score of 1 is given if a grip strength is less than 10kg. lithe grip strength is zero, a score of 0 is given.
Inter-observer Variability of the SIAS In order to examine the interobserver variability of the SIAS, two assessors (ES and SS) used the test on the same day to rate 12 stroke patients (10 men and 2 women aged 52-69 years; mean: 59 years, 7 with right and 5 with left hemiplegics). Six patients had ischaemic stroke and the remaining six had haemorrhagic brain lesions.
The interobserver variability was assessed using with weighted-kappa statistical analysis8}. As shown in Table 2 , the scores for nine out of 22 items related to motor and communication function ranged from 0.838 to 1.000, and the correspondence was very high. Scores for 6 items related to tendon reflexes and visuospatial function ranged from 0.615 to 0.776, and there was substantial inter-observer agreement. Another six items related to pain and sensory function showed moderate agreement, with scores from 0.474 to 0.538. The remaining one item (quadriceps strength on the unaffected side) showed poor correspondence (score: 0.111). However, all patients in this study were scored as either 2 or 3 for quadriceps strength and none were graded as 0 or 1. In this case, the analysis indicated only poor reliability9) although the percentile correspondence of this item was a fairly high 66%.
Radar
Charting System
Another feature of the SIAS is our method of recording the impairment of stroke patients. Scores for each item are plotted as a percentage on a radar chart so that one can identify at a glance which areas of function are impaired or normal. Fig. 1 -a displays a SIAS radar chart for a 73
yearold man who suffered cerebral infarction 26 days prior to testing. This patient had severe impairment of motor function in the upper extremity and moderate impairment of the lower extremity. He also had moderate weakness of the upper and lower extremity on the sound side. His remaining functions were well preserved and at the time of evaluation, he did not complain of pain.
In the follow-up examination at 251 days after the onset of stroke, the motor function had improved from zero to moderate and there was complete recovery of the lower extremity. His trunk muscles and the sound side of the body had also recovered fully. However, he had developed some contractures of the extremities and moderate shoulder pain despite undergoing a rehabilitation program. Fig. 1-b shows a radar chart for a 59 year-old man who had a cerebrovascular accident 52 days before this evaluation was made. His impairment was so severe on the affected side that only speech, ROM, and function on the sound side were preserved.
At the second SIAS evaluation 187 days after the ictus, he showed some recovery of his visuospatial deficit and reasonable trunk control. However, severe paralysis of his upper and lower extremity persisted and there was a severe sensory deficit. His ROM and muscle tone were somewhat worsened.
As shown by these examples, the patient's level of impairment can be followed during a rehabilitation program, and the areas and extent of improvement can be easily determined.
Not all of the items need to be plotted on the radar chart. Each clinician has a routine check-up system for stroke patients and can select the appropriate elements of the SIAS according to this system. However, it is advisable to plot the radar chart in the order of recording so that one can properly recognize deficits by reviewing the chart pattern. To make evaluation simple, the BIAS uses single -task assessment to examine each item. Functional grading is done from zero to five or zero to three according to the traditional clinical scoring method, with the former scale being used for more objective parameters such as motor function and the latter scale being used for rather subjective parameters such as pain and cognition.
Since, the stroke patient undergoing rehabilitation will often he evaluated in the sitting position, the SIAS is designed for examining a patient seated 
